EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 

PUBLICATION NUMBER : 05042803 

PUBLICATION DATE : 23-02-93 

APPLICATION DATE : 09-08-91 

APPLICATION NUMBER : 03224731 

APPLICANT : SUMITOMO RUBBER IND LTD; 

INVENTOR : lO MORIYUKI; 

INT.CL. : B60C 13/00 B60C 9/08 B60C 15/06 

TITLE : PNEUMATIC TIRE 




ABSTRACT : PURPOSE: To enhance the cutting resistance and the durability of a pneumatic tire by 
forming the tire from an inner filler made of aromatic polyamide fibers for covering the 
portion of a first carcass which is folded at a bead core, an outer filler made of nylon fibers 
located outside of the inner filler, and a second carcass covering the outer filler. 

CONSTITUTION: A main body portion 6a leading from a tread portion 2 to the bead core 5 
of a bead portion 4 via a side wall portion 3 is provided with a first carcass 6 with which a 
folded portion 6b extending from the inside to the outside of the bead core 5 is integrated, 
and a bead apex 7 is formed between the main body portion 6a and the folded portion 6b. 
An inner filler 9 made of aromatic polyamide fiber filler cords is provided to cover one part 
of the folded portion 6b and an outer filler made of nylon fiber filler cords is disposed 
outside the filler 9, and a second carcass 1 1 leading from the tread portion 2 to the bead 
core 5 via the side wall portion 3 is provided in such a manner as covering the outer filler 
10. Therefore, the cutting resistance and the durability of the tire are enhanced to such an 
extent that the tire is usable in tough rallies. 
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* NOTICES * 

JPO and INFIT are not responsible £or any 
daxaages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st carcass with which the cuff section which turns up the surroundings of said bead 
core outside from the tire shaft-orientations inside in the body section from the tread section to the 
bead core of a toe of bead through the sidewall section consists of carcass ply of one or more sheets 
prepared in one, The bead apex extended outward [ radial ] between the sections by return with the 
body section of said 1 st carcass from said bead core, The filler of the inside which covers said a part 
of cuff section at least within and without radial, and is extended from a tire maximum large point to 
it. While having the 2nd carcass from the tread section to [ covers the filler of the outside which is 
the tire shaft-orientations outside of the filler of said inside and surpasses an inner filler and is 
extended, and the filler of said outside, and ] a bead core through the sidewall section It is the 
pneumatic tire which comes to use the filler code which an outside filler becomes from nylon fiber 
about the filler code which the filler of said inside becomes from aromatic polyamide fiber, 
respectively. 



[Translation done.] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipd... 1/23/2008 



JP,05-042803,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT are not responsible £or any 
dainages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire which holds cut-proof nature and 

may improve endurance. 

[0002] 

[Description of the Prior Art] If it is in the tire which runs the irregular ground, especially the 
pneumatic tire for rallies, when a crushed stone etc. hits the sidewall section at the time of transit, a 
crack arises, this crack grows and the sidewall section is sometimes cut plentifully. Forming the 
envelope of the sidewall section by hard rubber is performed in order to prevent such a cut 
conventionally, for example, so that it may indicate to JP,3-8261 1,A. 

[0003] However, althougji generating of the crack to which the thing of said configuration originates 
in the collision of a crushed stone can be prevented, as a result of bending stress's acting on the 
sidewall section repeatedly by running, the repeated stress of tension acts on the envelope side of the 
sidewall section, and the problem that the sidewall section breaks arises. 

[0004] That the end of said trouble should be solved, as shown in drawing 3 , two reinforcement 
fillers c and c using the code which becomes the outside of Carcass b from aromatic polyamide fiber 
in the sidewall section a are made to pile up mutually, it installs, and what reinforced the sidewall 
section a exists, moreover, the thing to repeat for two reinforcement fillers c and c — the filler code 
of each filler ~ crossing ~ a hoop ~ effectiveness was able to raise rigidity effectively. 
[0005] However, although tension repeated stress is received, respectively if it is in the tire shaft- 
orientations inside and is in compression and an outside as it described above, if it was in the 
sidewall section a Said reinforcement filler c cannot absorb the elongation corresponding to said 
bending, and a contraction in the interior. Within this reinforcement filler c, by absorbing stress, 
stress relaxation cannot be planned, and it is inferior to endurance — the exfoliation on the basis of 
the edge of this reinforcement filler c arises — and has not resulted in perfect solution of said trouble. 

[0006] The filler of the inside where this invention used for the outside of the 1st carcass from inside 
the code which consists of aromatic polyamide fiber toward an outside in the sidewall section. It 
excels in cut-proof nature on the basis of carrying out sequential superposition and arranging the 
outer filler which used the code of nylon fiber, and the 2nd carcass, and aims at offer of the 
pneumatic tire which can improve and can adopt endurance suitably as a tire for rallies. 
[0007] 

[Problem(s) to be Solved by the Invention] The 1st carcass with which this invention consists of 
carcass ply of one or more sheets by which the cuff section which turns up the surroundings of said 
bead core outside from the tire shaft-orientations inside in the body section from the tread section to 
the bead core of a toe of bead through the sidewall section was prepared in one. The bead apex 
extended outward [ radial ] between the sections by return with the body section of said 1 st carcass 
from said bead core. The filler of the inside which covers said a part of cuff section at least within 
and without radial, and is extended from a tire maximum large point to it, While having the 2nd 
carcass from the tread section to [ covers the filler of the outside which is the tire shaft-orientations 
outside of the filler of said inside and surpasses an inner filler and is extended, and the filler of said 
outside, and ] a bead core through the sidewall section It is the pneumatic tire which comes to use the 
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filler code which an outside filler becomes from nylon fiber about the filler code which the filler of 

said inside becomes fi*om aromatic polyamide fiber, respectively. 

[0008] 

[Function] It has the inner filler which used the filler code which covers a part of cuff section of the 
1st carcass at least within and without radial fi"om.a tire maximum large point, and consists of 
mileage and aromatic polyamide fiber. Steel, the tensile strength of an abbreviation EQC, and since 
aromatic polyamide fiber holds high impact absorptance, it raises the rigidity of the sidewall section 
and may improve cut-proof nature. 

[0009] Moreover, it has the outer filler which used the filler code which surpasses the filler in this on 
the tire shaft-orientations outside of the filler of said inside, and consists of mileage and nylon fiber. 
The filler of the outside which ductility is size, and nylon fiber moreover belongs to the range where 
reinforcement is high as organic fiber, therefore formed it using nylon fiber compared with said 
aromatic polyamide fiber A motion of the filler of the inside depended on said configuration is 
assisted, exfoliation of the edge of the filler of the inside which tended to be produced when the 
sidewall section deformed by flexion repeatedly at the time of tire transit is prevented, and the 
endurance of the sidewall section can be raised. 

[0010] Since the 2nd carcass which can cover an outer filler was formed in ******, cut-proof nature 
is raised further, and since generating of the exfoliation in an inner filler edge can be further 
inhibited when the 2nd carcass moreover wraps an inner filler and an outer filler, endurance can be 
improved further. 

[001 1] And since it is arranged toward the outside in order of the 1st carcass, an inner filler, an outer 
filler, and the 2nd carcass from the tire shaft-orientations inside as described above in the sidewall 
section, At the time of the bending deformation of the sidewall section, it has aromatic polyamide 
fiber, and the rigid filler of high inside will be located near the bending neutral line, and as a result of 
easing the stress which acts on the filler in this, generating of the exfoliation produced at the inner 
filler edge can be reduced further. 

[0012] Thus, the pneumatic tire of the invention in this application can both raise cut-proof nature 
and endurance effectively by combining each above mentioned configuration organically, 
[0013] 

[Example] One example of this invention is explained based on a drawing taking the case of the case 
where a pneumatic tire is formed as a tire for rallies, below. 

[0014] In drawing 1 , a pneumatic tire 1 to body section 6a fi-om the tread section 2 to the bead core 
5 of a toe of bead 4 through the sidewall section 3 One or more sheets by which cuff section 6b 
which turns up the surroundings of said bead core 5 outside from the tire shaft-orientations inside 
was prepared in one, and the 1st carcass 6 which consists of carcass plies 6 A and 6A of two sheets in 
this example. It has body section 6a of the 1 st carcass 6, and the bead apex 7 extended outward 
[ radial ] between section 6b by return from said bead core 5. In addition, in this example, said cuff 
section 6b of a carcass 6 surpasses the head P located in the radial outside of a bead apex 7, is 
extended, and is making the so-called high turn rise configuration. 

[0015] Furthermore, a pneumatic tire 1 by being extended on radial and to the bottom from the tire 
maximum large point B of being located in the location of the maximum width W of a tire By return 
a part of interstitial segment of section 6b, i.e., cuff section 6b, the filler 9 in a wrap. The filler 10 of 
the outside which laps with the filler 9 in this on the tire shaft-orientations outside of the filler 9 of 
them, and surpasses the inner filler 9 on the radial outside, and is extended, It has the 2nd carcass 1 1 
from the tread section 2 to [ covers the filler 10 the outside of it and ] the bead core 5 of a toe of bead 
4 through the sidewall section 3. 

[0016] In addition, at this example, the interior of said tread section 2 and the outside of the 2nd 
carcass 1 1 are equipped with the belt layer 13 which consists of belt ply of four sheets 13 A- by two 
or more sheets and this example. 

[0017] Said carcass ply 6A of the 1st carcass 6 makes the carcass code which consists of organic 
fiber, such as nylon, polyester, aromatic polyamide, aromatic polyester, and rayon, a carbon fiber, 
and a steel code incline 70 to 90 degrees to the tire equator C in this example, and makes a radial or a 
semi radial array. It is formed of the carcass ply of one sheet which arranged the carcass code like 
[ the carcass 11 of****2] said 1st carcass and abbreviation. 
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[0018] the sense which said belt layer 13 intersects mutually in said belt which it becomes from belt 
ply of four sheets 13A~ as carried out, and belt ply 13A becomes from organic fiber, steel codes, 
etc., such as aromatic polyamide, aromatic polyester, nylon, polyester, and rayon, ~ arranging ~ a 
hoop — it has effectiveness and the tread section 2 is reinforced. 

[0019] A bead apex 7 consists of hard rubber, and can raise the rigidity of the lower part section of 
the sidewall section 3 by starting said outer edge P to near the tire maximum large point B like this 
example. 

[0020] The inner filler 9 makes the sheet object formed by covering these filler codes with coating 
rubber while leaning and juxtaposing the filler code which consists of aromatic polyamide fiber to 
the sense which is 60-90 degrees in include angle, and intersects the carcass code in cuff section 6b 
of the 1st carcass 6 to the tire equator C. As for a filler code, it is desirable that the fineness of a code 
sets 2/1260d-2/1800d and the count per 5cm to 31-37. Moreover, by using aromatic polyamide fiber 
for a filler code, an about two mm [ 4000-4800kg / mm ] initial modulus is obtained, and, as a result, 
this code can form the rigid filler 9 of large inside. 

[0021] The outer filler 10 is the sheet object formed by covering these filler codes with coating 
rubber while leaning and juxtaposing the filler code which consists of nylon fiber to the sense which 
intersects the filler code of the filler 9 of said inside. Moreover, as for a filler code, it is desirable that 
the fineness of a code sets 2/1260d-2/1500d and the number of placing per 5cm to 31-37. As nylon 
fiber used for said filler code, 6 nylon or 66 nylon can adopt suitably, therefore when initial moduli 
are 300-350kg / mm2, the filler 10 of size, low elasticity, i.e., ductility, outside can be formed. 
[0022] Therefore, when the outer filler 1 0 which has low elasticity to the filler 9 of the inside 
equipped with high elasticity surpasses the inner filler 9 and is extended, migration of the edge of the 
filler 9 of the inside produced when the outer filler 10 can be covered and the sidewall section 3 
carries out bending deformation of the edge of the inner filler 9 repeatedly is prevented, and 
exfoliation of this edge is prevented. On the other hand, since it could follow also to the bending 
deformation of the sidewall section 3, and the 2nd carcass 1 1 continued all over abbreviation and has 
moreover covered the outside by being low elasticity, the outer filler 10 has prevented the edge 
exfoliating also in the outer filler 10. 

[0023] In this example, when the front comer protector 16 which allotted two or more rib 15 ~ to the 
lateral surface of the sidewall section 3 vertical multistage one is formed, a crushed stone etc. 
collides with the sidewall section 3, and said rib 15 carries out elastic deformation, an impact is 
eased and cut-proof nature is raised. 

[0024] Drawing 2 shows other modes of the radial-ply tire 1 containing air. In this example, while 
the 1 st carcass 6 is formed of carcass ply of one sheet 6A, the cuff section 6b has broken off 
depending on the method of the inside of radial from the outer edge P of a bead apex 7. However, the 
ejection of the 1st carcass 6 Section K is covered with the inner filler 9 by breaking off, and 
according to the bending deformation of the sidewall section 3 is prevented. 
[0025] Thus, as for the die length of section 6b, the 1st carcass 6 will not receive constraint by 
return, if a part of the cuff section 6b is covered with an inner filler. 
[0026] 

[Specific Example(s)] While building a prototype by the specification shown in a table 1 about the 
tire (example) which has the configuration which tire sizes are 200 / 65R390, and is shown in 
drawing 1 , the engine performance was tested. In addition, it tested by having combined also about 
the tire (example of a comparison) of the conventional configuration shown in drawing 3 , and the 
engine performance was compared. 
[0027] The following conditions performed the test. 

1) The rim of 150x390TD was equipped with the endurance sample offer tire, continuation transit 
was carried out at the rate of 40 km/H using the drum test machine by the internal pressure of 
1 .6kg/cm2, and the basis of 1000kg of axial loads, and endurance was checked. In addition, in order 
to make exfoliation in the edge of a filler legible on the occasion of said test, it carried out under said 
conditions made into axial load [ size / standard load / low internal pressure and ] compared with 
standard internal pressure. 

[0028] 2) While bringing 52 of 28 and the example article of a comparison in the cut-proof nature 
Afiica rally and equipping it with an example article on the rally vehicle, the existence of generating 
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of the blowout by the cut after making it run 200km was investigated. In addition, the mean velocity 
in a rally was 100 km/H, and maximum velocity was 190 km/H. 

[0029] In addition, synthesis-among table assessment was expressed as the characteristic which sets 
the example of a comparison to 100 while judging it with the feeling of the driver over the rally 
whole term. It is so good that a numeric value is large. A test result is shown in a table 1 . 
[0030] 
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[0031] 

[Effect of the Invention] The 1st carcass with which the cuff section which turns up the surroundings ' 
of a bead core outside from the inside prepared the pneumatic tire of this invention in the body 
section like the above statement at one, A bead apex and the inner filler which used the filler code 
which consists of a bonnet and aromatic polyamide fiber in said a part of cuff section. Since it has 
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the 2nd carcass of a wrap for the filler of the outside which is allotted to the outside of an inner filler 
and consists of nylon fiber, and the outer filler, The cut-proof nature of the sidewall section is raised 
by allotting an inner filler. And exfoliation of the edge of the inner filler which used the aromatic 
polyamide fiber which tended to be produced at the time of deformation of the sidewall section can 
be prevented by covering with the filler and the 2nd carcass of big outside of elastic elongation, and 
endurance may be improved. Therefore, the pneumatic tire of this invention can be suitably adopted 
as a tire for rallies used under severe conditions. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the tire left half sectional view showing one example of this invention. 
[ Drawin g 2] It is the tire left half sectional view showing other examples. 
[Drawing 3] It is the tire left half sectional view showing the conventional technique. 
[Description of Notations] 

2 Tread Section 

3 Sidewall Section 

4 Toe of Bead 

5 Bead Core 

6 1 st Carcass 
6A Carcass ply 
6a Body section 
6b Cuff section 

7 Bead Apex 

9 Inner Filler 

10 Outer Filler 

1 1 2nd Carcass 

B Tire maximum large point 



[Translation done.] 
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[Drawing 2] 
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[Drawing 3] 




[Translation done.] 
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